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The Breakup of Trailing- Line Vortices 


David Jacqmin 

NASA Lewis Research Center 
Cleveland, Ohio 44135 


It is now known that Batchelor’s trailing-line vortex is extremely unstable to 
small amplitude disturbances for swirl numbers in the neighborhood of .83. We 
present results of numerical calculations that show the response of the vortex in 
this range of swirl numbers to finite amplitude, temporal, helical disturbances. 
Phenomena observed include: 1) ejection of axial vorticity and momentum from 
the core resulting in the creation of secondary, separate vortices; 2) a great in- 
tensification of core axial vorticity and a weakening of core momentum; 3) the 
production of azimuthal vorticity in the form of a tightly wrapped spiral wave. The 
second phenomenon eventually stabilizes the vortex, which then smooths and grad- 
ually returns to an axisymmetric state. The calculations are mixed spectral-finite- 
difference, fourth-order accurate, and have been carried out at Reynolds numbers 
of 1000-2000. Some linearized results will also be discussed in an attempt to explain 
the process of vortex intensification. 
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